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PROCESS FOR TRAPPING PARTICULATE MATTER 
IN HOT GAS AND TRAP THEREFOR 

Field of the Invention 

This invention relates to a process for trapping 

particulate matter in gas streams exiting combustion equipment, 

particularly gas streams which further pass through a catalytic 
5 system. This invention also relates to a trap for use in such 

a process . 
irf, Background 

O Current technology for removal of oxides of nitrogen 

iO (NOx) , organic coinpounds, carbon monoxide, dioxins and other 
Ipj environmentally undesirable pollutants, including combinations 

W thereof, from high temperature gas streams (>150- C) many times 

43 

s makes use of catalyst wherein the gas stream is passed over 

fn 

P relatively small diameter catalyst pellets. The catalyst pores 
O and void spaces between catalyst particles can become fouled 
iQ with particulate matter carried in the gas stream. As the 
W catalyst pores and void spaces fill with particulate matter, a 
pressure drop occurs and eventually this pressure drop becomes 
excessive, such that the process equipment moving the gas 
through the system cannot maintain the required flow rate. 
2 0 When this occurs, the flow must be stopped so the catalyst can 
be cleaned or replaced. 

In very severe cases particulate clogging may result 
in a time in service for a catalyst system which is less than 
the typical time between maintenance shutdowns for the 
25 combustion equipment associated with it. Such an interruption 
produces a considerable impact on the overall combustion 
equipment reliability and time on line. 

The typical sources of particulate matter are rust, 
dust soot, insulation fibers or particles, and metal flake from 
30 the combustion equipment. It is therefore an object of the 
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invention to remove particulate matter upstream of the 
catalyst. This in turn will allow the combustion equipment 
producing or handling hot gas streams to remain in service 
between scheduled shutdowns . 
5 Summary of the Invention 

There is provided a process for trapping particulate 
matter in a gas stream exiting combustion equipment, said 
process comprising: 

providing a combustion equipment with one or more 
10 exits for exhaust gases, each said one or more exits connected 
to one or more ducts ; and 

U 

Q - placing at least one particulate trap in at least one 

'5 of said one or more ducts; 

m 

H - wherein said at least one particulate trap is 

1^ removable and/or replaceable while said combustion equipment is 

•W online . 

D There is further provided a process for trapping 

1^ particulate matter from a gas stream exiting combustion 

|£l equipment, said process comprising: 

y 

2ij - providing a combustion equipment with one or more 

exits for exhaust gases, each said one or more exits connected 

to one or more ducts; and 

placing at least one particulate trap in at least one 

of said one or more ducts; 
25 - wherein said at least one particulate trap is 

cleanable while said combustion equipment is online. 

There is also provided a particulate trap for 

removing particulate matter from a gas stream, said particulate 

trap comprising: 

30 - a plurality of filtering layers, each layer having a 

mesh or pore size; and 

a housing to contain said layers in a predetermined 

shape . 
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Brief Description of the Drawings 

Figure 1 shows a typical combustion equipment duct 
system, including placement of the particulate trap assembly of 
the invention. 

5 Figure 2 shows a sliding-gate version of the 

particulate trap assembly. 

Figure 3 shows a cross-sectional view of a 
particulate trap useful in the invention. 
Detailed Description 
10 As used herein "particulate trap" means a filtering 

medium designed for continuous use in gas streams containing 
;3 lower concentrations of particulate. 

As used herein "mesh size" may be used to also mean 
H pore size or cell size or any of them. 
1^ The invention first provides a process for filtering 

a gas stream exiting combustion equipment. Although the system 
will work on low and high temperature systems, the higher 
temperature systems (>150° C) are known to sometimes contain 
particulate matter and are of particular interest. Examples of 

U 

2^! combustion equipment as used herein include combustion 
equipments, turbines, boilers, engines, incinerators and 
chemical processes. Combustion equipment of the type using the 
process has one or more exits for exhaust gases, each of these 
connected to one or more ducts. The ducts eventually connect 

25 to a stack, which allows the gases to be released. In the 
process of the invention, the gases must first be cleaned to 
meet environmental concerns, and this cleaning typically takes 
place somewhere in the duct . 

In the process of the invention, at least one 

30 particulate trap is placed in at least one of the one or more 
ducts. Typically, at least one particulate trap will need to 
be placed in each duct coming off of the combustion equipment. 
The particulate trap is removable and/or replaceable while the 
combustion equipment is online. This is accomplished, for 
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example, by using an assembly comprising a particulate trap 
installed in a sliding-gate valve wherein the sliding gate is 
removed and the particulate trap is seated in its place. 
Examples of sliding-gate valves which are useful in the 
5 invention include guillotine damper or isolation valves such as 
the Wahlco WGD Guillotine Damper, manufactured by 
WahlcoMetrof lex. Inc., and the PEP Series 220 Guillotine, 
manufactured by Precision Engineered Products, Inc. This 
allows for on-line particulate trap maintenance without 
10 interruption to the hot gas flow stream and equipment shutdown. 
The particulate trap assembly is intended for use in high- 
p volume, high- temperature gas stream services that will not 
1^ allow for discontinuation of flow when filter media change-out 
or cleaning is necessary due to excessive pressure differential 
1§J across dirty particulate traps. The valve used is sized to fit 
the cross-section of the duct in the area in which it is to be 

:ul installed, with the valve control mechanism outside the wall of 

W 

Q the duct. To remove/ replace the particulate trap, the valve is 

m. 

?J5 opened, causing the particulate trap to be moved into the 
2f!IJ bonnet area outside the duct for easy cleaning and/or 
replacement . 

Features of such an assembly are that it allows a 
particulate trap to be placed into short sections of ductwork 
and, further, to operate at high temperatures. The assembly is 

25 positioned within the duct such that opening or retracting the 
sliding-gate housing moves the particulate trap into the valve 
bonnet outside the duct, allowing particulate trap removal 
and/or replacement while the combustion equipment remains 
online. As the process can be accomplished in a relatively 

3 0 short time, little particulate matter typically gets carried 
downstream during the time the particulate trap is outside the 
duct. As already described, a commercially available gate 
valve may be slightly modified for use as the particulate trap 
housing by replacing the sliding-gate (also known as the blade 
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or door or guillotine) with the particulate trap assembly. In 
use, the valve is opened, lifting the particulate trap into the 
valve bonnet, outside the duct. When fully opened, the bottom 
of the valve stem seals the duct, allowing the combustion 
5 equipment to continue in operation. The particulate trap may 
then be retrieved from the bonnet, or cleaned within the 
bonnet. If retrieved from the bonnet, the dirty particulate 
trap is lifted out cleaned and/or a clean particulate trap is 
fitted into the housing in the dirty trap's place and the 
10 sliding-gate is closed, allowing flow to continue again through 
the trap. The entire process takes a short period of time. 
Q In a preferred embodiment, the particulate trap 

;g assembly is upstream of an environmental reactor catalyst bed. 
The filter media of the trap is then sized to capture particles 
1^1 which may foul the catalyst bed system. The filter media can 
''^ be modified such that varying filtration efficiency and/or 
D particulate trap pressure drop requirements can be achieved as 
13 required for varying applications. 

lij In another embodiment of the process, the particulate 

2f|| trap is not necessarily removed, but is cleaned in place. Also 
a combination of a removal system and a cleaning system may be 
used. In the cleaning embodiment, the particulate traps are 
cleanable while the combustion equipment is online. A typical 
way of accomplishing this is to provide one or more spray 
25 nozzles near each particulate trap such that a stream of 
cleaning media from the spray nozzle impinges upon one or more 
particulate traps. Cleaning media can be selected from steam, 
liquids, gases, and combinations thereof. 

A particulate trap useful in the invention is sized 
30 to fit the sliding-gate housing, so is typically rectangular- 
shaped. A panel particulate trap is preferred. The entire 
assembly is sized to fit within, typically, already installed 
ductwork. The particulate trap assembly includes the 

particulate trap and a sliding-gate valve. Once the sliding- 
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gate valve is installed in the ductwork, the particulate trap 
may be placed into the gas stream, or removed from the duct for 
cleaning, without disruption to the gas flow by simply opening 
or closing the valve. 
5 Filtering media for the particulate trap is chosen 

based upon several criteria. A first criteria is the type of 
combustion system and the typical particulate matter found in 
such a combustion system exhaust stream. A second criteria is 
the type of catalyst being used and what size particulate can 
10 pass through the catalyst without causing any clogging 
problems . 

p Although a single layer particulate trap may be used, 

'y' the preferred particulate trap coinprises a plurality of 

filtering layers, each layer having a mesh size, pore size or 
l^j cell size. The housing of the particulate trap contains the 

layers in the predetermined shape desired as already herein 
O discussed. 

p. It IS preferred that at least two layers of the 

^H^ plurality of layers have different media sizes. For exairiple, 

2^1 the particulate trap may comprise three layers, two having a 
media capable of capturing particles larger particles (e.g., a 
mesh size of 100) and one layer having a media capable of 
capturing smaller particles (e.g., a mesh size of 300) 
sandwiched between the larger particle capturing layers. 

25 The particulate trap may be made from any material 

capable of filtering particles and withstanding the temperature 
of the duct when the system is online, such as metal, ceramic, 
foam, fiberglass or other fiber, graphite, felt or TEFLON®. It 
has been found effective to use sintered weave material for the 

30 filter layers. It has also been found effective to have 
multiple pleated filtering layers wherein multiple layers have 
a large mesh size and at least one layer, sandwiched between 
other layers, has a smaller mesh size. As already discussed, 
the larger and smaller mesh sizes are chosen based upon the 
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typical particulate matter present and the maximum size 
particle capable of passing through the catalyst. 

Referring now to Figure 1, a typical duct system 1 is 
shown coming off combustion equipment (not shown) . In this 
example, the duct 2 contains an environmental catalyst system 
4. The particulate trap assembly 6, which here is a sliding- 
gate valve with a particulate trap in place of the gate, is 
placed in the duct downstream from the combustion equipment and 
upstream from the catalyst system 4. Bonnet access 8 outside 
the duct allows access to the particulate trap 6 for 
replacement or cleaning. 

Figure 2 shows the sliding-gate particulate trap 
assembly 10. A commercial gate valve is chosen, depending upon 
the size of the duct. One or more particulate traps 12 are 
placed in the assembly at the location where the gate is 
typically found. The bonnet 14 is outside the wall of the duct 
16. Turning the bonnet lifts the particulate trap(s) out of 
the duct for cleaning/replacement. Flow is not restricted 
during the particulate trap replacement process . 

Figure 3 shows a cross-sectional view of a preferred 
einbodiment of a particulate trap 20. The filter medium 22 is a 
pleated system with one or more layers. If greater than one 
layer, the layers are stacked. An outer housing maintains the 
filter layers in a predetermined shape. It has been found 
useful to include structural members for the top and bottom 24, 
2 6 of the housing, such as use expanded metal or wire gauze 
which provide structural support without restricting air flow. 
The sides 28 of the housing may be made from any easily 
f ormable material . 

Other embodiments of the invention will be apparent 
to those skilled in the art from a consideration of this 
specification or from practice of the invention disclosed. It 
is intended that the specification be considered as exemplary 
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only, with the true scope and spirit of the invention being 
indicated by the following claims. 
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